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(54) [Title of the Invention] 

MANUFACTURING METHOD OF COLOR FILTER 
(57) 

[ABSTRACT] 

[Problem to be Solved] 

To provide a manufacturing method of a color filter, for which light shielding 
property of a BM resin is secured and excellent pattern accuracy is achieved, as well as 
by which a color filter in which dropout of pixels does not occur can be provided 
inexpensively. 

[Solution] 

A manufacturing method of a color filter characterized in that in a step of 
providing a black matrix of a black color over a transparent substrate by a 
photolithography method, after applying a light shielding material having a 
photosensitive resin over the transparent substrate to form a coating film, stages of film 
formation and exposure are repeated a plurality of times, in which a light shielding layer 
is formed by exposing one portion of the coating film and then patterning, thereby 
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forming a black matrix of a laminated body in which a plurality of the foregoing light 
shielding layers are laminated. 

[Scope of Claim] 
5 [Claim 1] 

A manufacturing method of a color filter characterized in that in a step of 
providing a black matrix of a black color over a transparent substrate by a 
photolithography method, after applying a light shielding material having a 
photosensitive resin over the transparent substrate to form a coating film, stages of film 
10 formation and exposure are repeated a plurality of times, in which a light shielding layer 
is formed by exposing one portion of the coating film and then patterning, thereby 
forming a black matrix of a laminated body in which a plurality of the foregoing light 
shielding layers are laminated. 
[Claim 2] 

15 A manufacturing method of the color filter according to claim 1, wherein sizes 

of each light shielding layer constituting a laminated body are not identical from each 
other. 

[Detailed Description of the Invention] 
20 [0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a manufacturing method of a color filter for a 

color liquid crystal display used in color televisions, personal computers, pachinko 

game boards and the like. 
25 [0002] 

[Related Art] 

Usually, in a color filter for a liquid crystal display, a light shielding layer 
called a black matrix is provided between pixels, which takes on a role of improving 
contrast of the color filter, in order to prevent degradation of contrast due to transmitted 
30 light through a gap between pixel electrodes. Here, a light shielding property 

3/11 



English translation of JP Hei 10*197712 



demanded for the black matrix is, for example, in a case of a color filter used in a liquid 
crystal display panel, a transmissivity is set to be 0.032% (optical density (OD) = 3.5) or 
lower in a visible light region in which wavelength is 400 to 700 nm. Also, as for a 
thickness of the black matrix, 1 ^m or less is demanded so that asperity of a color filter 
surface is lessened and so that there is no problem in driving liquid crystals. 
[0003] 

In a case of forming such a black matrix, conventionally, a metal material such 
as a chromium film was used as a forming material of the black matrix (hereinafter 
abbreviated as "BM"). However, a BM formed with such materials has high 
reflectivity, and because of a drawback such as requiring an expensive sputtering device 
in a case of forming a BM pattern, a resin-made black matrix (herein after referred to as 
"resin BM") in which a light shielding material is dispersed, has appeared in recent 
years. As a formation method of this resin BM, a so-called direct patterning method is 
suggested, in which exposing, etching and patterning are carried out through a mask, 
after film formation by applying a light shielding material which a black pigment such 
as iron black, carbon black, or the like is dispersed in a photosensitive resin. 
[0004] 

[Problems to be Solved by the Invention] 

However, the light shielding material which a black pigment, carbon black, or 
the like is dispersed in a photosensitive resin used in this case is inferior in light 
shielding property compared to a chromium film or the like used conventionally, and if 
an equivalent light shielding property is attempted to be obtained, a thickness of a BM 
had to be thickened. For example, in a case of a chromium film, a thickness of 0.1 to 
0.2 ^xm is fine, and for a resin BM, a thickness of 1 [xm or more is required; however, as 
mentioned before, if it is too thick, it is not favorable in terms of a problem of asperity 
of a color filter surface and driving a liquid crystal. Further, when a thickness of a BM 
is made to be thick, in a case of forming a resin BM by a conventional manufacturing 
method of applying a light shielding material over a transparent substrate and then 
exposing and patterning through a desired photomask to form a light shielding layer, 
exposure amount is different between the top and bottom of a film, and controlling an 
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edge form of a BM pattern is difficult; consequently, there was a problem of not being 
able to obtain a color filter with an excellent property due to inferiority in patterning 
accuracy of the BM, 
[0005] 

With respect to this, in Japanese Patent Laid-Open No. H6-324211, a 
suggestion for obtaining a high light shielding property with thin film thickness is made. 
However, this method is also still inadequate to obtain a BM pattern with a thickness of 
l^im or less and an optical density of 3.5. Also, in order to raise a light shielding 
property of a BM forming material, a contained amount of carbon black, iron black, or 
the like in a light shielding material may be increased; however, if too much of such 
pigments are contained in a photosensitive resin, exposure does not go well because 
light exposed gets absorbed, and there is a case of not being able to obtain a good BM 
pattern. 
[0006] 

Consequently, an object of the present invention is that of solving the problem 
of the above mentioned prior art, and providing a manufacturing method of a color filter, 
for which light shielding property of a BM resin is secured and excellent pattern 
accuracy is achieved, as well as by which a color filter in which dropout of pixels does 
not occur can be provided inexpensively. 
[0007] 

[Means for Solving the Problems] 

The above mentioned object is achieved by the present invention below. In 
other words, the present invention is a manufacturing method of a color filter 
characterized in that in a step of providing a black matrix of a black color over a 
transparent substrate by a photolithography method, after applying a light shielding 
material having a photosensitive resin over the transparent substrate to form a coating 
film, stages of film formation and exposure, are repeated a plurality of times, in which a 
light shielding layer is formed by exposing one portion of the coating film and then 
patterning, thereby forming a black matrix of a laminated body in which a plurality of 
the foregoing light shielding layers are laminated. 
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[0008] 

As a result of diligent research in order to solve the problems of the above 
mentioned prior art, the present inventors arrived at the present invention by coming to 
know that in a manufacturing method of a color filter, when forming a film with a light 
shielding material containing a photosensitive resin over a transparent substrate and 
then forming a black matrix by patterning the film by a photolithography method, if the 
black matrix is formed by repeating a plurality of times a film forming stage carried out 
by thinning a film thickness of the light shielding material to be applied, and an 
exposing stage of forming a light shielding layer patterned by partial exposure of the 
film, and then laminating several layers of a light shielding layer obtained in such 
manner, since each light shielding layer is patterned favorably as well as form thereof 
can be arbitrary even in a case of a contained amount of a light shielding agent such as 
carbon black in the light shielding material is more than usual, a form of a BM made of 
a laminated body in which a plurality of them are laminated can be appropriate, and 
forming a resin BM with an excellent property is possible. 
[0009] 

[Embodiment Mode of the Invention] 

In the following, the present invention is described in detail by giving a 
preferable embodiment mode of the present invention. FIG 1 is a process diagram 
showing a formation stage of a resin BM in a manufacturing method of a color filter of 
the present invention. In the following, the present invention is described in 
accordance with this. First, as shown in FIG 1 (a), a light shielding material is evenly 
applied over a transparent substrate 4 and then dried. As a material used for the 
transparent substrate 4 at this time, a glass substrate is used in general; however, in the 
present invention, it is not limited to a glass substrate as long as it has necessary 
properties as a substrate for a color filter such as transparency, mechanical strength, and 
the like, and a plastic substrate or the like may be used. 
[0010] 

Also, as the light shielding material, one including at least a photosensitive 
resin and a black colorant is used in the present invention; and a pigment of carbon 
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black, iron black, and the like is preferably used as the colorant. Also, as the 
photosensitive resin, for example, (poly(methyl methacrylate), poly(styrene sulfone), 
poly (hexafluorobutylmethacrylate), cholic acid o-nitrobenzylesters, and the like can be 
given, which is curable by irradiation with ultraviolet ray, electron ray, or the like. In 
the present invention, it is particularly preferable to use a posi-type photosensitive resin 
for which a portion irradiated with light irradiation is light curable. Also, in the 
present invention, it is preferable that a contained amount of a colorant such as carbon 
black in the light shielding material is higher than usual in order to achieve a necessary 
light shielding property by a resin BM having thin thickness. In other words, carbon 
black or the like is usually included about 5 to 20%; however, in the present invention, 
20 to 30% may be included, for example. 
[0011] 

Subsequently, as shown in FIG 1 (b), a thin film made of the light shielding 
material applied as described above is irradiated with light through a photomask 5 
having a desirable pattern, to expose the light shielding material. As a result, the 
photosensitive resin in the light shielding material is exposed and cured. Then, after 
exposure, it is developed with a developing solution such as an alkaline solution and 
rinsed, and an unexposed portion is washed away as shown in FIG. 1(c) to form a 
pattern 11 which is a first light shielding layer. 
[0012] 

Subsequently, as shown in FIG 1(d), a light shielding material 2 for forming a 
second light shielding layer is applied thereover and dried by heating. Next, similarly 
to the abovementioned case of forming the first light shielding layer, it is exposed 
through the photomask 5 (refer to FIG 1(e)). After that, in a similar manner to the 
above, a pattern 22 which is the second light shielding layer is formed over the pattern 
11 which is the first light shielding layer by developing and rinsing. In addition, as 
shown in FIG 1(f), by repeating similar film forming and exposing stages as the above, 
a pattern 33 which is a third light shielding layer is formed. As a result, a resin BM in 
a state in which they are laminated is formed. 
[0013] 
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In the example described above, three layers of light shielding layers from first 
to third are laminated, but the present invention is not limited thereto, and a light 
shielding layer may be laminated until a necessary light shielding property is obtained. 
However, since it is not preferable if a film thickness of a BM to be formed is too thick, 
5 it is preferable to form so that the final film thickness is 1 jxm or less. For this reason, 
for a balance between each light shielding layer and the BM in which is a lamination 
thereof, a ratio of the colorant such as carbon black in the light shielding material may 
be adjusted. In other words, instead of using a light shielding material of which a ratio 
of a colorant is higher than usual, by forming a BM by laminating several layers of a 
10 thin film pattern, formed in a manner of making a film thickness of a light shielding 
material to be formed over a substrate thinner than usual so that pattering can be carried 
out by favorable exposure, improvement in light shielding property and improvement in 
pattern accuracy for the BM are both achieved. 
[0014] 

15 In the example shown in FIG 1, a width of each of the laminated light 

shielding layer in a cross-sectional form is constant; however, in the present invention, 
in addition, by changing a pattern size of each light shielding layer to be laminated, it is 
possible to appropriately control an edge form of the BM pattern as shown in FIG. 2. 
In other words, in the example shown in FIG 2, a width of a cross-sectional form of the 

20 pattern 11 which is the first light shielding layer of a transparent substrate side is 
structured so that it is wider than a width of the pattern 22 which is the second light 
insulating layer that is laminated thereover. If a BM pattern of a form like the one 
shown in FIG 2 is formed, when ink is drawn in an opening portion of the BM by an 
ink-jet memory device or the like as shown in FIG 3, the ink sufficiently penetrates to a 

25 lower portion of the opening portion; therefore, a pixel without dropout is formed. 
[0015] 

[Embodiments] 

Specifics of the present invention are described by embodiments below. 
Embodiment 1 

30 First, after applying over a 1.1 mm thick glass substrate a light shielding 

8/11 



English translation of JP Hei 10-197712 



material that is made with the composition below and having a higher content ratio of 
black pigment than in a usual case, film forming was done by drying the light shielding 
material through pre-baking for 15 minutes at 100°C. At this time, the light shielding 
material was applied by a spin coat method so as to have a post-drying thickness of 0.3 



fxm. A condition of spin coating was 1500 rpm/min. 

• carbon black (black pigment) 28.5% 

• partially cyclized polyisoprene (nega-type photopolymer) 15.0% 

• aromatic bisazide (photosensitizer) 1.5% 

• other additive agent 0.3% 

• polyethylene glycol monomethylether acetate (solvent) 54.7% 
[0016] 



Subsequently, a thin film of the light shielding material formed in the above 
manner was irradiated with ultraviolet rays, and after exposing with an exposure amount 
of 300 mJ/cm^, it was developed and rinsed to form the first light shielding layer. For 
the development, an aqueous solution of 0.1% NaCOs was used as a developing 
solution. Subsequently, after drying the above obtained light shielding layer, it was to 
be the first light shielding layer by post-baking for 10 minutes at 200°C. Next, 
patterns for the second and third light shielding layers having similar forms to the first 
light shielding layer were formed using a similar material to the above and by a similar 
procedure to the above, so that a resin BM of which thickness in its entirety is 0.9 ^im 
was obtained. 
[0017] 

In addition, as shown in FIG. 3, a color filter of this embodiment was obtained 
by forming a pixel by discharging a coloring ink from an ink-jet memory head 7 to an 
opening portion of the above obtained BM. When a BM portion of the obtained color 
filter was observed with a microscope, a favorable BM pattern having a sufficient light 
shielding property with a sharp edge portion of the BM and high image density was 
formed. 
[0018] 

Embodiment 2 
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In this embodiment, a color filter was manufactured similarly to Embodiment 1, 
except that a pattern form of each light shielding layer to be laminated was to be as 
shown in FIG. 2; a width of the pattern 22 of the second light shielding layer was to be 
narrower than that of the pattern 11 of the first light shielding layer; and further, a width 
of the pattern 33 of the third light shielding layer was to be narrower than that of the 
pattern 22 of the second light shielding layer; and the resin BM was of a laminated body 
of these three layers. When a BM portion and a pixel portion of the obtained color 
filter were observed with a microscope, a BM having a sufficient light shielding 
property with high image density and no dropout of pixels, with excellent pattern 
accuracy, was formed, and it was confirmed that ink had sufficiently penetrated to a 
lower portion of an opening portion of the BM, and that a pixel with no dropout was 
formed. 
[0019] 

[Effect of the Invention] 

As described above, according to the present invention, providing an 
inexpensive color filter having an excellent property is possible since a color filter for 
which an improvement in light shielding property of a resin BM and improvement in 
pattern accuracy are both achieved, as well as in which there is no pixel dropout in a 
pixel portion, can be easily manufactured. 
[Brief Description of Drawings] 

[FIG 1] a process diagram of when a resin BM is manufactured in a manufacturing 
method of a color filter of the present invention; 

[FIG. 2] a cross-sectional diagram of one example of a resin BM pattern manufactured 

by a manufacturing method of a color filter of the present invention; and 

[FIG. 3] a process diagram showing one example of manufacturing a pixel of a 

manufacturing method of a color filter of the present invention. 

[Explanation of Reference] 

1: coating film of a light shielding material of a first layer; 
2: coating film of a light shielding material of a second layer; 
3: coating film of a light shielding material of a third layer; 
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4: glass substrate; 
5: photomask; 
6: BM; 

7: ink-jet memory head; 
5 8: coloring ink; 
9: pixel portion; 

11: pattern of a light shielding layer of a first layer 
22: pattern of a light shielding layer of a second layer; 
33: pattern of a light shielding layer of a third layer; 

10 

continued from the front page 
(72) Inventor: Asako TAKEKOSHI 

c/o Canon Inc. 

30-2, Shimomaruko 3-chome, Ohta-ku, Tokyo 
15 (72) Inventor: Junichi SAKAMOTO 

c/o Canon Inc. 

30-2, Shimomaruko 3-chome, Ohta-ku, Tokyo 



11/11 



